SUMMARY A 49-year-old normotensive man died after a series of strokes, slowly evolving dementia and personality change occurring over a period of 23 years. CT scan showed large infarcts involving the cortex and white matter of the temporo-occipital areas, small subcortical infarcts and low attenuation in the white matter of the frontal and parietal lobes. Neuropathological examination revealed large cortical and small subcortical infarcts corresponding to the radiological findings as well as degeneration/demyelination of central white matter corresponding to the areas of low attenuation seen on CT. The basic underlying pathological process was hyaline arteriosclerosis and atheroma which diffusely affected the small intracerebral arteries and to a lesser extent the arteries of the circle of Willis. Though unusual because of the absence of hypertension, the very early age at onset of the syndrome and the presence of large cortical infarcts this case illustrates the clinical, radiological and neuropathological features of subcortical arteriosclerotic encephalopathy (Binswanger's type). 
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Until
recently, subcortical arteriosclerotic encephalopathy, Binswanger's type,' had not received significant clinical and neuropathological attention in Britain.2-4 Following Binswanger's initial description of "encephalitis subcorticalis chronica progressiva"'l 5in eight patients, and further contributions by other authors,6-'0 a description emerged of a syndrome consisting of slowly evolving dementia, focal neurological deficits, psychiatric disturbances, age at onset around 50 years and evidence of hypertension or arterial disease. Most recent contributions have sought to clarify the pathogenesis of this disorder and the selective vulnerability of the arterial circulation to the central white matter,"1-'4 while other authors have presented clinical and radiological data with which the diagnosis may be made during life.2 [15] [16] [17] A normotensive man is described who developed subcortical arteriosclerotic encephalopathy at a young age and in whom it was possible to correlate the clinical and radiological features with pathological findings.
Case report
This man first presented in 1956 at the age of 26 yr, with a 24 hour history of headache, vomiting, mild pyrexia, progressive drowsiness, dysphasia and right hemiplegia. The fig 2b, c) In summary the brain showed extensive hyaline arteriosclerosis and atheroma which diffusely affected the small intracerebral arteries and in many vessels narrowed the lumina. Overt fibrin thrombosis was not seen in these (fig la-c, fig 2a- (fig 2a-d , 2c, d, 3, 6, 10) . The low attenuation in frontal and parietal white matter demonstrated by the CT scans was shown neuropathologically to be due to diffuse degeneration/demyelination and cribriform perivascular atrophy of the central white matter with sparing of the subcortical U-fibres (figs lc-g, 2d, e, f, 3, 6-11).
Mild to moderate ventricular dilatation and cortical atrophy were shown by CT and confirmed neuropathologically.
,,Discussion
The initial clinical diagnosis in this patient was thought to be multi-infarct dementia'8 occurring at a young age. However, the neuropathological features which consisted of obliterative arteriosclerosis and hyalinosis of cerebral vessels, central white matter degeneration/demyelination, cortical and subcortical infarction and mild hydrocephalus are characteristic of subcortical arteriosclerotic encephalopathy.1 15 16 19 Although the extent of temporo-occipital lobe infarctionl 415 and luminal narrowing of pial-cortical arteries and the neuronal loss in the frontal cortex'6 in this patient were unusual, they are acceptable within the definition of that disease. Similarly the basic CT scan features of this patient were those of low attenuation of the periventricular and central white matter, combined An unusual feature in this patient was the early onset of the disorder at the age of 26 years; the majority of cases described have been over 50 years of age,2 the youngest 31.15 In this respect the family history of deaths through strokes at a young age has special significance, though information is not available as to the co-existence of dementia and personality changes in these relatives, nor indeed on the aetiology of their strokes.
A further point of interest in this patient is the normal blood pressure and heart size. Most cases previously described have featured hypertension and indeed Caplan and Schoene'5 define subcortical arteriosclerotic encephalopathy as a hypertensive vascular dementia, and others subscribe to this view. 16 20-23 However, several normotensive patients have been described including one by Caplan and Schoene.15 This suggests that the basic lesion is obliterative cerebral arteriosclerosis and that hypertension when present will further prejudice the cerebral circulation, already compromised by rigid sclerosis of small arteries.
In this patient, obliterative arteriosclerosis affected the penetrating circumferential arteries, the pialcortical vessels and the long medullary arteries, which could have resulted in chronic ischaemia of the white matter. Furthermore, such changes could have rendered the white matter and cortex vulnerable to acute hypoxaemia during episodes of syncope, hypotension or seizures, resulting in further infarction. At least one episode of stroke clearly followed myocardial ischaemia. A similar argument has been advanced by other authors19 to explain the development of hemispheric white matter degeneration, but such arguments remain speculative since cerebral blood flow studies were not carried out in this or their patients. 19 Assuming that subcortical arterioscleroticencephalopathy develops more commonly in hypertensive patients, it is not clear why only a small proportion of hypertensives develop this disorder. Okeda12 found that there is a greater degree of thickening of the media of white matter arteries in subcortical arteriosclerotic encephalopathy than in hypertensive encephalopathy; he further postulated redistribution of cerebral blood flow from cerebral grey matter to white matter causing focal oedema and small vessel changes. Feigin and Popoff '3 have suggested that the demyelination of subcortical arterioscleroticencephalopathy is secondary to cerebral oedema and hypertension, rather than to changes in the blood vessel; Feigin et all4 subsequently considered hypoxia to be an added factor. Jellinger and Neumayer11 in contrast consider that the pathogenesis of subcortical Loizou, Jefferson, Smith arteriosclerotic encephalopathy depends on damage to vessels coupled with a functional disturbance of the blood brain barrier and impairment of blood flow in the border zone between the penetrating arteries to the basal ganglia and the long penetrating circumferential arteries to the white matter. Crompton22 has further suggested that the cortical arteries are similarly affected, so that the white matter lesions develop as a result of end-artery ischaemia. The present case lends support to this view.
It has now become possible to define the clinical and CT feature of subcortical arteriosclerotic encephalopathy.2 [15] [16] [17] Unusual cases such as the one described above are recognised. Morever, studies of cerebral blood flow (and of oxygen utilisation) are feasible in a number of centres, so that patients with this disorder could be studied prospectively, and where appropriate, neuropathologically. Such studies will bridge the gap which still exists in the final definition of the syndrome of subcortical arteriosclerotic encephalopathy, and perhaps suggest therapeutic measures in addition to the control of hypertension.
